On his return Graham Kerr was appointed demonstrator in animal morphology in the University of Cambridge and also elected a Fellow of Christ's College and awarded the Walsingham Gold Medal in 1898. Four years later he was appointed Regius Professor of Natural History in the University of Glasgow, where he remained until 1935. The Chair of Natural History, at that time, included not only zoology and mineralogy, for which it was founded in 1807, but also geology and palaeontology, taught after 1876 under a lectureship. The previous occupants of the Chair as a rule had been more interested in palaeontology and mineralogy and a reorganiza tion of the department was long overdue. The independence of geology was recognized in 1903 by dividing the old Chair of Natural History into distinct Chairs of Zoology and Geology. Graham Kerr thus became the first Regius Professor of Zoology, a change of title which he strongly resented as he would have preferred to retain the original form which is still maintained in the other three Scottish universities.
Throughout his professorship he was especially interested in the teaching of medical students and his lectures were famous. Generations of students throughout the world, many of whom have become eminent in their profes sions, still remember his lucid and stimulating delivery, enlivened with inter esting anecdotes and illustrated by excellent diagrams which were drawn on the blackboard so rapidly and with such precision. Unkind gossip said that at least part of their accuracy was the result of inconspicuous guiding marks placed on the board the previous night. He took immense pains in the preparation of these lectures and they were being continually revised and brought up to date throughout the whole of his professorship. He was of the opinion that the zoology course for medical students should instil interest in the subject, train powers of observation, and by the study of lower animals lay the foundations of human anatomy. Parasitology was recognized by the inclusion of several of the more important animal parasites, not only in the lecture course but also in the laboratory. His approach to the subject was largely morphological and embryological and is embodied in his textbook ^oology for medical students (1921) . Apart from his heavy teaching and adminis trative duties, Graham Kerr carried on his research work on various aspects of dipnoan embryology, and a whole series of papers was published by himself or his colleagues. He was quick to discover outstanding abilities and gave every assistance possible to the younger members of his staff and by his personal influence helped to develop research interests different from his own. On the other hand he did not lightly encourage impecunious students to enter into such a speculative career as zoology in the early days of this century.
In the department, when not lecturing or demonstrating, he used to work behind a locked door, and at a knock this barrier would be opened only a few inches and a somewhat ferocious face would appear in the chink to see who was there. If admitted, the visitor would be welcomed with a charming oldworld courtesy which all his friends will remember with affection.
Graham Kerr was a man of very vigorous personality and aroused strong opposition in certain individuals. With his keen wit and skilled oratory he was a formidable antagonist in debate and on one occasion his opponent, a dis tinguished surgeon, was so enraged that he drew himself up and said We would like to have it out with rapiers', to receive the crushing retort Septic no doubt!' One of his greatest achievements was to create a department of zoology in the University second to none in its housing and equipment. When Graham Kerr first went to Glasgow the department occupied a few dingy rooms and whilst the Hunterian Museum provided a certain amount of anatomical material, the collections had received such little care that boxes containing over 200 insect type specimens of J. C. Fabricms were even found in a rubbish heap. After years of endeavour he succeeded m obtaining the erection of a monumental new building containing a departmental museum. The main laboratory, designed to provide accommodation for 150 students at a time, had a large north window reaching the full height of the building so as to enable students in the back rows to use daylight for their microscopes. It is sad to record that in later days another building was erected on the field in front of this window blocking out the light and defeating the object of this large expanse of glass. The museum was provided with a honeycomb roof to avoid the entrance of direct sunlight with its wellknown deleterious effect on museum specimens. The exhibits as much as possible were arranged in cases with a matt-black background and indirect lighting which could be turned on and off by the observer. A handprinting press was obtained and all the labels were printed in gold leaf on matt black paper in order to avoid the inartistic and distracting effect of white labels and in conformity with Graham Kerr's opinion that one s first attention should be directed to the object and only subsequently to the label. He had a keen artistic appreciation of display technique and under his direction the zoological museum became one of the finest in the country. He was successful in obtaining many notable additions to the Museum s contents including the Bishop collection of Coleoptera together with funds for the employment of an entomologist. He was justly proud of this museum with its beautiful exhibits and never tired of showing visitors some of its treasures. One of his favourites was the poison fang of a gigantic, extinct, Opisthoglyphous snake, Bothrodon p r i d i i , obtained among a mass of bones in t by a missionary friend, Andrew Pride. Unfortunately no other part of the skeleton has ever been found but comparing the size of this fang with that of a modern poisonous snake, it is estimated that this monster may well have been some 60 feet long, surely one of the most formidable animals that ever lived.
Graham Kerr took a very active part in University affairs and was a member of the University Court from 1913-21. In addition, he served on the governing bodies of the Royal Technical College, the Andersonian College of Medicine and the Royal Infirmary. He was particularly interested in the development of marine biology and was mainly responsible for the founda-tion of the temporary marine station at Rothesay. He was President of the Scottish Marine Biological Association and previously had devoted much time to the organization of the Millport Station. Mainly through his efforts, a building fund was established which enabled a new wing to be added to the existing premises which was opened at the begin ning of the Second World War. Outside his department Graham Kerr took a very active part in the development of general scientific activities and especially natural history in Scotland. Graham Kerr had a high sense of public duty and his presidential addresses both on that occasion and to the Royal Philosophical Society of Glasgow dealt with biology and the training of the citizen. The titles of other addresses, -'Biology and work,' 'Biology and the State', 'the cultural value of biology', 'Science and Government'-all indicate his interest in the wider implications of a biological training.
Fisheries constituted another subject in which he took an active part and he was a member of the Advisory Committee on Fishery Research from its beginning in 1919, and Chairman from 1942-1949. One subject in which he took a very special interest was the application of correct biological principles in working out a system of camouflage. He had noticed at the opening of the Kiel Canal as far back as 1895, that France and Germany had already adopted means to diminish the conspicuousness of their warships, whilst British ships were still painted black with yellow funnels. On the outbreak of the First World War he wrote a letter to the Admiralty in September 1914 , advocating the use of obliterative shading and dis ruption to render our ships less conspicuous. The suggestion was adopted in theory but the work was left to the discretion of individual commanding officers who in most instances were quite ignorant of the principles involved. Eventually a special department was formed to deal with naval camouflage under expert supervision, and from 1917 onwards to the end of the War more than five thousand ships were treated in this way. He rendered a great public service in the part he played in getting a system of disruptive colouration adopted and this method of protection was adopted almost universally during the Second World War, even for land installations. j 0o
Biographical Memoirs
Graham Kerr held his appointment at Glasgow University under the old regulations with no retiring age, but in 1935 he offered his resignation from the Chair. Various reasons influenced this decision and the death of his wife in 1934 was doubtless a contributing factor. He had just been elected Member of Parliament for the Scottish Universities and wished to devote more of his time to political affairs. He hoped that he might be able to play a useful part in the House of Commons as an exponent of the scientific point of view. He was a very regular attender, served on various committees and for a time was Chairman of the Parliamentary Science Committee. In addition he often expressed the view that a complete change of occupation and environment gave one a new lease of life. He left Glasgow and moved to a delightful country house, Dalny Veed, at Barley, near Royston, Herts, where he was to spend the last 22 years of a long life. He was a Member of Parliament from 1935 until 1950, when University seats were abolished and during these years completed the account of his two famous expeditions to the Gran Chaco (1889-91 and 1896-97). This book has been described as the best account dealing with South America since Charles Darwin s Voyage of the Beagle. Towards the end he became increasingly frail and for the last two years of his life was completely blind, an affliction which he accepted characteristically saying that he had seen remarkably well for more than eighty years and could hardly complain. He never lost his mental faculties, however, and up to the last took a lively interest in anything concerning natural history or any of his old students. I saw him the evening before he died and even then, although very frail, he was mentally alert, and still showed his wise understanding and gentle humour.
He was the last survivor of the famous zoologists of the nineteenth century, for the most part widely travelled, good naturalists, with an almost encyclo paedic knowledge of their subject. He had a very original mind and could enliven any discussion with amusing anecdotes and shrewd comments. His outlook on zoological problems was essentially morphological and phylo genetic and he tended to mistrust the experimental approach which grew up especially after the First World War. He was an enthusiastic admirer of Charles Darwin's work and in particular his belief in the value of field work in contrast to laboratory experiment. His output of zoological work was very considerable, especially in his early days, but latterly his many public duties restricted his scientific activities.
He married his cousin, Elizabeth Mary, daughter of Thomas Kerr, W.S., in 1903, and Mrs Graham Kerr died in 1934. In 1936 he married Isobel, daughter of A. Dunn Macindoe and widow of Alan E. Clapperton, LL.D. He is survived by Lady Graham Kerr and by two sons of the first marriage.
R esearches
Graham Kerr, like many zoologists, started by collecting various animals and plants-butterflies, algae, diatoms, fossils, and so on-and then went through a period when his main interest was in osteology. His more serious work was inaugurated by Professor Adam Sedgwick who gave him a number of speci mens of Nautilus for a study of their anatomy. These animals had been kept in sawdust moistened with rum so were in no condition for the investigation of histological detail, but the gross anatomy was sufficiently well preserved. The results of this research besides adding new anatomical details threw light on the general morphology of the genital ducts in Mollusca and also on the sucker-bearing arms of the Cephalopoda (Siphonopoda). This knowledge was of value in assessing the relations of the Cephalopoda to other sub-divisions of the Mollusca and emphasized the importance of concentrating special atten tion upon the more archaic members of any phylum, and comparison with the features of other members of the phylum. He was also strongly of the opinion that no general theory, nor any reputedly primitive type, should be regarded as sacrosanct and immune from further examination.
This approach was followed in his later work on archaic vertebrates and led him to throw overboard the generally accepted view that the legs of land vertebrates had evolved out of the paired fins of fishes. He also abandoned the idea that Amphioxus and the Cyclostomata are in their general structure to be regarded as primitive, rather than highly specialized in relation to their peculiar habits.
The direction of Graham Kerr's post-graduate research work was deter mined mainly by the general atmosphere of the Cambridge School of Zoology which at that time, under the inspiration of Francis Balfour, con tinued to be morphological. There was then a very imperfect knowledge of some groups of the lower vertebrates especially of certain Ganoids and the Dipnoi. Accordingly he decided to dedicate his main researches to the study of these groups and especially Polypterus, Lepidosiren investigations have provided a fairly detailed account of the embryology of Lepidosiren and Polypterus, until then completely unknown, and also of Proto pterus which was also unknown, except for a short study by Budgett before his material was handed over to Graham Kerr for completion. During these investigations a survey was made of other groups of aquatic vertebrates with the object of determining the validity or otherwise of the generally accepted views as to the evolution of vertebrates. Some of his main conclusions are summarized as follows:
Skin and its derivatives
The cement organs familiar in the ectoderm of young amphibians and in Lepidosiren and Protopterus develop in Polypterus as endodermal outgrowths from the gut and their presence in the ectoderm is a secondary transference. The indications are that they are organs of great antiquity in the history of vertebrates. The main pigmentation of the skin in Lepidosiren is by wandering parenchyma cells, sensitive to light and forming melanin granules in response to its influence, creeping helio-tropically towards the light by pseudopodial movement and colonizing the epidermis. The marked colour changes in response to varying conditions of daylight are due to expansion or retraction of the pseudopodia, rather than to streaming of pigment granules within the cell.
In the case of the nervous system his more important conclusions were (1) that the familiar and easily observed appearance of the nerve trunk growing peripherally from the central nervous system and joining up secondarily with its end organ, either motor or sensory, is deceptive and that the nerve trunk is simply a highly differentiated bridge which is already continuous between the central nervous system and the end organ at a stage before these have come to recede from one another with the increase in size of the developing body; and (2) that in the fully developed Lepidosiren the apparent break of continuity at the synapse is also misleading as fine neuro fibrils can be traced across it. In the retina of , owing to the large size of the cell elements, the early stages in the development of the rods are clearly visible.
A detailed study of the dermal or external gills of , Protopterus and Urodele amphibians showed so deep-seated a correspondence that he was led to abandon the old view which considered these organs as merely recent developments and to come to the conclusion that they are very ancient characteristics of vertebrates. Their presence in primitive vertebrates together with the fact that they are equipped with muscles for the production of movement, would make them ideal ancestors for the limbs-paired fins or legs-of more recent vertebrates. Evidence in support of this view was developed in various publications dealing with the evolution of limbs.
Enteron
The pharyngeal outgrowth present in all Gnathostomata above the elasmobranchs and which in land vertebrates becomes the lung, was examined in detail in the case of Lepidosiren and P o l y p t e r, and led him to conclusion that the air bladder of the modern teleost represents not an ancestral phase of the typical lung, but the modified right lung of an evolu tionary stage common to all vertebrates above the primitive elasmobranchs. As a result of his work on Polypterus the cement organs seen in the young stages of amphibia were considered to have probably originated as enteric out growths and later on become transferred to the skin.
Coelomic organs
The embryology and comparative anatomy of the renal organs formed a very important part of his researches on archaic vertebrates. Polypterus is of special interest in this connexion as it showed the history of the nephrocoeles, both as regards their origin and their subsequent development. The evidence of Lepidosiren and Polypterus is also of interest in the evolution of the curious male genital duct of teleosts. The conversion of myotomes into muscle fibres was traced out in detail in Lepidosiren, but the detailed study of the skeleton and blood systems was carried out mainly by his colleagues.
Vertebrata
Graham Kerr summarized his views concerning the various sub-sections of the phylum Vertebrata as follows:
(1) In Amphioxus and cyclostomes particular care should be taken not to allow the undoubtedly primitive nature of some of the details of their development to obscure the fact that their organization as a whole is of a highly adaptive nature in correlation with their peculiar mode of life. As an example the supposedly ancient lamprey Palaeospondylus is probably to be interpreted-in accordance with the appearance of macerated Lepidosiren larvae-not as a cyclostome but as an archaic type of gnathostome at about the same evolutionary level as the Dipnoi.
(2) A consideration of the methods of movement of vertebrates suggests that lateral flexure is the more primitive method, as indicated by the universal presence of longitudinal muscles subdivided into serial blocks (myotomes) in early stages of development. This has been supplemented later by propul sion by means of muscular projections of the body-wall (limbs). The simple styliform limb diverged along two lines, one leading to the development of paired fins, adapted to a swimming mode of life, and the other to the develop ment of jointed limbs adapted to movement on land.
Mollusca
Graham Kerr's work on Mollusca was mainly concerned with Nautilus and Spirula. His work on Nautilus gave for the first time an account of the morphology of this archaic type based on the investigation of a considerable number of specimens. The most important results furnished an explanation of (1) the arrangement of the coelom and reproductive organs; (2) the morphology of the nervous system; (3) the morphological nature of the arms of the Cephalopoda-not pedal as generally believed, but merely out growths from the head region; and (4) the phylogenetic relationships of the Cephalopoda to other molluscs and especially the Amphineura.
His work on Spirula was also based on several specimens and resulted in amplifying knowledge of its general structure. Special attention was devoted to the alimentary canal and its appendages and to the very complicated reproductive organs of the male. The probable evolutionary history of the shell in the Cephalopoda is discussed in relation to that of Spirula where the shell acts as a float. Reasons are given for considering the straight shell of, for example, Orthoceras, as not primitive but secondary, and the straight ness of the last-formed part of the shell in Spirula suggests that it is in the process of evolving in the direction of straightness. The cephalopod shell is regarded as evolving through the following sequence: (1) external and protective; (2) chambered and acting as a float, while still external and protective, as in N a u t i l u s; (3) internal and rotated within the body so as to become endogastric in position, as in S p i; (4) developi to act as a counterpoise to the elongation of the body, as in Spirulirostra and Belemnites; (5) the disappearance of the air chambers and the internal shell functioning solely as a support, as in Sepiola and , and (6) the complete disappearance of the shell, as in many octopods. 
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